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1VIy invention relaes fo the production of alkali 
metal salts of halophenoxy acetic acids which 
are substantially pure and from which the free 
acids and their derivatives may be readily pre- 
pared. 5 
Two commercially important herbicides are 
2,4-diçhlorophenoxyacetic acid and 2,4,5-trichlo- 
rophehokyacetic acid, their salts and esters. Usu- 
ually theso materials are marie by condensing an 
aqueous solution of the sodium salt of the appro- 10 
prlate halophenol and sodium .chloroacetate. In 
carrying out the condensation reaction if is con- 
ventional to prepare relatively concentrated 
aqueous solutions of the sodium phenolate and 
sodium chloroacetate, fo admix these solutions 15 
and evporate the mixture fo substantial dryness. 
Usually the reaction proceeds very rapidiy, and 
most of the reaction occurs within a few minutes. 
It is advantageous, however, fo remove the water, 
for example, by controlled heating so as fo avoid 20 
local overheating and decomposition, for im- 
provement in yield is obtained by forcing the re- 
action to completion by removal of the water due 
to the increased concentration of unreacted re- 
agents. 25 
After the condensation reaction,, the mixture 
is usually acidifled to convert the condensatioia 
product from its sodium salt fo the free acid. 
.At the saine rime excess sodium phenolate is con- 
vered fo free phenol and the mixture of phenol 30 
and halophenoxy acid is separated from the water 
by filtration or extraction. In order fo separate 
the unreacted phenol from the halophenoxy acid, 
if is customary to steam the mixture to distill 
out the excess phenol. If bas also been suggested 35 
in British Patent No. 617,448 t0 pour the mixture 
,f acid and excess phenol into a selective solvent 
for the phenol, for example, kerosene. Both of 
these expedients are exponsive and complicate 
the process and eciuipment requirements. 40 
I have discovered that polyhalophenoxy acetic 
acid- alkali metal salts, e. g. the sodium salts of 
2,4-dichlorophenoxyacetic acid and 2,4,5-trichlo- 
 rophenoxyacetic acid, are almost insoluble in and 
are precipiaed from alkali halide solutions hav- 45 
ing  concentration of from about 7 per. cent up 
to saturation based on the halide and water in 
the mixture. 
In accordance with my invention, I prepare a 
slurry of the dried mixture in an amount of water 50 
so limited that the sodium chloride, for example, 
formed by the condensation reaction will be pres- 
ent fo the extent of 7 per cent or more. At Che 
saine rime itis usually necessary to adjust the pli 
since a very small amount of hydrolysis, which 55 

2 
usually occurs, will tend to acidify the mixture. 
For this purpose I add sufllcient alkali fo bring 
the pli to ai least 10 and preferably in the range 
of 10-12. If too much water is added fo the dried 
reaction mixture, and the sodium chloride con- 
centration, based on the sodium chloride and 
water, drops below about 7 per cent, small 
amounts of sodium halophenoxyacetate will be 
dissolved in the water and will not be recovered, 
thus lowering the yield. The concentration of so- 
dium chloride may be austed by the addition of 
further quantities of sodium chloride when too 
much water has initially been added. For this 
purpose, the sodium chloride may be added as 
solid salt or as a more concentrated solution than 
if is desired fo produce. Under these conditions 
the sodium halophenoxyacetate is precipitated in 
a substantially .pure condition. 
vantageously flltered and washed with sali solu- 
tion having a concentration of about 7 per cent 
or more up fo saturation. A subseciuent water 
wash may be desirable fo remove sodium chloride 
in some instances though its presence is not al- 
ways objectionable. If the organic sodium sali 
is subsequently fo be convered fo the acid or 
an ester, for example, the sodium chloride con- 
tent is not objectionable. The solid organiC so-' 
dium salt is dried by conventional means. If is 
substantially pure and free from unreacted phe- 
nol. 
The flltrate from this separation contains sub- 
stantially all of the excess sodium halophenolate 
from which the phenol may be recovered by acidi- 
fication. If is suitable to recycle to the beginning 
of the process if a substantially pure phenol was 
used as the starting material. However, if a rela- 
tively impure phenol was used, some selectlvlty in 
the condensation reaction appears fo result in the 
concentration of certain isomers of lower reac- 
tivity in the recovered phenols. 
The sodium halophenoxyacetate, when flltered 
and dried, may be used as such as a herbicide, or 
if may be converted into the acid or further into 
esters for this and other purposes. 
Although various sodium halo acetates may be 
used, sodium chloroacetate is ciuite reactive and 
for economic reasons is preferred. It is conven- 
lent to dissolve the halophenol in the calculated 
amount of aqueous caustic alkali and fo convert 
the chloroacetic acid fo ifs sodium sali. Sodium 
hydroxide ts plferred but potassium hydroxide 
or other alkali metal hydroxides may be used. 
Equimolecular proportions of the two sodium 
salts do hot necessarily give the best yield of 
condensation product, and if is advantageous fo 



use an excess of the halophenolate. The halo- An aqueous solution of 53 grams of the sodium 
phenols are relatively weak acids se that both 2,4,5-trichlorophenoxyacetate was acidifled and 
their sodium salts and the reaction mixture will the precipitated acid was filtered, washed and 
be alkaline. Use of an excess of sodium chlore- dried. About 42 grams of 2,4,5-trichlorophe- 
acetate in .this medium gives fise te .considerable  noxyacetic acid was obtained, having a melting 
sodium hy, dr0xyacetate by hd/olysis. The:hy- ibii; oflS-LiS.C, and,a rieurlizaflon equiv- 
droxy acette is net reactive under the conditions aientof255:3. 
te produce the desired reaction product, and Example 
represents an economic loss. On the other ha.nd; A solution of 377 grains of 95 per cent 2,4- 
an excess of sodium halophenolate increases the .10---dtdhlorphendi and 96 grains of NaOH was pre- 
yield and tends te reduce the hydoylsis of se- - - 
.pared in 300 ml. of water. A solution of sodium 
dium chloroacetate te a considerable extent. The chlozoacetate was-prepared by neutralizing 189 
celer of the product is also impr6çed, gtms.of ctfi0roacetic acid with 80 grains of so- 
Other herbicidally active acids %o whihh :in- 
dium hFdoxide in. 300 ml. of water. The solu- 
the ferre of their alkali metal salts, my invention lt tions wm;e mixed and heated te bofling. Coagu- 
may be applied, include 2-cl'florophenox.:/acetio laion:. bëgsm in 6.5 minutes. The slurry was 
acid, 4-chlorophenoxyacetic acid, 2,4,6-trichIr0.- poured into pans and baked for 3 hours af 130 ° C. 
phenoxyacetic acid, 2 3,4 6-tetrachlorophenoxy- The. cuke was then slurried in 2000 ml. of hot 
acetic acid, pentachlorophenoxyacetic cCi(I, 
distilied water, sodium-hydroxide was added te 
bromophenoxyacetic acid, 2,4-dibromophenoxy- 20 bring, the pli te 10.. On. heating te boiling, all 
aetic acîd, 2,4--difiuorophn6xyacegi acid, 4. the ma¢,erial dissbvedand n Cooling the s0d[Um 
iodophenoxyacetic iacid/ 2 - methyï  4-chlo0- sal of_ 2,4dichlorophenoxacetc. acid SeIaad: 
phën0xyacetic acid, 2Umethoxy-4-chlorophênoxy- and; Was fi!tered and washed witlT 7. per cênt 
acetic acid and chl0ronaphthoxyacetic acids, solution. The addition of 100 grains of" 
Trie f011owing examples are typical ]iit. n0t 2 te the filtrate pïoduced no further precip¢àè 
limiting preparatlons gpplying the prinCipIs."0f indicating that all the sodium saltof the organic 
my invention. In the ïo!10wing examples, all cidwas precipitated bthelVaCl.resultin'-fom 
parts areby weight, the reaction. 
Exaple I Exampl IV 
0 
Trie. approxiniate minimum concentragion, of Foltowing.:the saine procedure as in: the.p.reÇ 
sodium chloride necessary for complote .precipi- ceding, example; a solution was prëpared of 172 
ttion of sodium 2,4:5trichl0rophenoxyacetate' grains, of 95 per cent dichl0rophenol: and: 
fg0m a typicaI reacti0n mixture according te the grams"of .NaOH-in 20 ml. of water and a solu/ 
method Of my in/ntion is indicated in the f01- 85 tion of 94.5 grains of chloroacetic aci(i and 40 
lowing procedure. Twenty-three and. six-tenths grains ofNaOHin 100 ml. of wuter. The. solu-. 
grams-of chloroace,ic acid was dissolxedin water tions were mixed, brought te boiting and 
and: rïeutralized by the careîu!-addition of a solu-, adjusted te 10 After baking. 3 hours at 130 ° C., 
.tion of î0 grains of sodium hydroxide-in 90 ml. the cake was dissolved in 1000 ml., 
of Water; maintaining the temperature below .30 ° 40 the boiling point. On cooling the sodium 2,4 
C. and on the acid side up te- tle neutrul point, dichlorophenoxyaceta.te sepurated and was fil- 
Thon 74.1 grains of 2;4,5-trichlorophenol=was dis, tered off; washed with î0 per cent. NaC1 solution 
soived in an aqueous caustic solutior/-containing and dried No further sal was precipitated by 
15 grains of sodium hydi'0xide in water. The the uddition of 100grains of NaC1-te the filtrate 
two rmutralizedsolutions were combined and 45 An aqueous solution of 173 grains of the so- 
evaporaed in an 0vert af 130 ° C. The resulting dium 2,4-dichlorophenoxyacetate was acidifled 
solids were sIurried with about 1500 ml. of water with concentrated hydrochloric, acid. The«- 
and the aqueous portion thon had a ptt of 8 ganic acid was filtered, washed and dried te :ield- 
which was adjusted te 10 by the addition of 15t grains having a melting, point-of.139-141 ° 
caustic. The insoluble sodium 2,4,5-trichloro- 50' and a neutralization equivalent of 219.8,  
phenoxyacetate was filtered off, washed with-10% 
salt solution and dried. The filtrate, amounting Example V 
te lï20 ml., contained 25.3 grains per liter of A solution was prepured frein  64-.4. grainsof 
sodium chloride. Th-e uddition of 70 grains of 2,4,5etrichlorophenol,. 13 grains of NaOII; 
sodium chloride te the filtrute precipitated an 55. 100 ml. of water, and' another frein 23/6 gfumS 
additional 8 grains oï 2,4,5-trichlorophenoxy- oï chloroaceic acid,-t0 grams ofNaOI-IçandISff 
acetate, and the addition of 20 more grains of ml. of water. The solutions were: mixed. and 
sodium chloride yie!ded only 0.8 grain of the heated af 1-30 ° C: overnight: The resuïting.cakè 
organic salt. The final solution contained 7..78 was dissolved  in 200 ml. of bofling:.water. 
per cent of sodium chloride. 60 adjusted te 10:5, cooled and filtered. Addition 
" of 20 grains-of solid. NaC1 te the filtrate gavé no 
Example II further-precipitate. The solidwas washed three 
Sixty-four and four-entls -grains of 2,4,5trï- rimes with 7.5. per cent NaC1 solutior and drie& 
chlorophenol, 23/grains otsodium.hydi'oxide and af 110 ° C, The: 81 grains of dried solid- con- 
23.6 grains of chloroacetiC acid were combined as 6 tained 15.65 per cent NC1-a-nd84.35 .Per cent 
described in Example I af/d-heated af 30 ° for sodium 2,45-trichlorophenoxyacetate The 68,3 
3 hours aïter becoming apparently dry. Two grains of the latter represents a yield:of 985% 
liters of water were added and followed by suffi« 
cient sodium hydroxide te bring the. ptt te t0:5: Ex.ample VI. 
The mixture was thoroughly agitated- and the 70 = Fïfy-f0ur and fiVetent.hggramS of 2;4diriib 
s0iid sodium 2,4,5-tïichlorophenoxyaCëtate. rë rophenol ad 32i2'-grams of ,potassium: hyd'oxid 
moved by filtration, washed wïth sait solution were/dissolved in.56.2 grains.of water. A Second 
(about 10 per cent NaCl), then vater, and dried. Solution was. prepared of 23.6 grains: of chlre- 
Trichiorophenol was recovered frOm the filtrate acetic adid and-18:5 grains of Water; and thè s01U- 
OF acïdflîcation with hy(irochloric acid. ?- tions wee combined, heatedf0r  ton minui;es:'aild'. 



baked for two hours at 120-130 ° C. The cake 
was dissolved in 75 ml. of boiling water, the pli 
adjusted to 11 by the addition of caustlc and 
cooled. An excellent yield of potassium 2,4-di- 
chlorophenoxyacetate was obtained by fi!tration. 
I claim: 
1. in the production of halophenoxyacetic acids 
by acidification of the condensation products of 
alkali metal halophenolates and haloacetates, 
the steps of precipitatin and recovering the a!- 
kali moral salt of the halophenoxFacetic acid 
from an aqueous slurrF of the reaction mixture 
of the alkali moral halophenolate in substantial 
excess of the theoretical amount required te re- 
act with the alkali moral haloacetate prior to 
acidification bF adjusting the concentration of 
free moral halide in the mixture to a value of at 
ieast about 7 weight per cent based on the water 
and haiide ata pli of at least about 10, bF filter- 
ing the precipitated alkali moral halophenoxr- 
acetate from the reaction mixture and bF wash- 
ingthe precipitate with an aqueous solution of 
the alkali moral halide having an alkali moral 
concentration of at least 7 per cent by weight 
based on the water and halide in the solution. 
2. The process for producing alkali moral salts 
of halophenoxFacetic acids which comprises re- 
acting an amount in substantial excess of that 
theoreticaliF required of an alkali moral halo- 
phenolate with an alkali moral haloacetate in an 
aqueous medium, removing water from the re- 
action mixture, adjusting the concentration of 
alkali moral halide in an aqueous slurrF of the 
reaction mixture to a value of at least about 7 
weight per cent based on the water and the halide 
af a pli of at least about 10, filtering the pro- 

6 
cipitated alkali metai halophenolate, washing the 
precipitate with an aqueous solution of the aikall 
moral halide having an aikaii metai haiide con- 
centration of at least 7 per cent bF weight based 
 on the water and ha]ide in the solution, and 
covering the precipitated halophenoxFacetic acid 
sait. 
3. The process of claim 2 in which the alkali 
metal halophenolate is sodium 2,4-dichlorophe- 
lo nolate. 
4. The process of claim 2 in which the alkall 
metal halophenolate is sodium 2,4,5-trichloro- 
pheno]ate. 
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